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(57> Abstrud: A sysicni lor niiiially 
cxpandin}; luhuliir mcnibci^i (iX) includes 
an expansion device (14) and a vibratory 
device (16) that gcncraics vibratory energy 
for agitating at lca.s( one of the ex|Xinsion 
device (16) ami/or the expandable tubular 
member ( IX). 
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In tha Claiins ; 

Thb llsflng of cMms will mfAace aB prior versions, and fistings, of cbims In thd 
appBcation. 

1. (Original) An apparatus far radially expanding and plastically defomiing an expandable 

tubular nrtember, comprising: 

an expansion device movabte In tiie expandable tubular member for radially 
e)q:)dnding and plastically defbnming the esqsandaUe tubular memben 
and 

a vibratory device coupled to the expansion device for generating vS>natory 
energy to agitate at least one of the expandable tubular member and 
the expansion device. 

2. (OriglnaO The apparatus of dsum 1, wherein tt)e ^cpanslon device comprises: 

a tapered mpansion cone. 
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3. (Orig^al) The apparatus of dalm 2, wherein the expansion device further comprises: 

an actuator coupled to the tapered expansion cone for displacing the tapered 
expansion cone in an axial direcBon relallve to the expandalrie tubular 
member,' 

4. (Original) The apparatus of dalm 3, wherein the expansion device furtter comprises: 

a loddng device coupled to the aduator for fixing the position of the expandable 
tubular member relative to the actuator during the d)dal displacement of the 
expansion cone relafive to the e)qMindable tubular member. 

5. (Original) The apparatus of dalm 1 . wherein the expansion de^rice comi^lses: 

a rotary expansion device. 

6. (OriglnaO The apparatus of dalm 1 , wherein the vibratory device is positioned within a 
n(»hexpanded portion ctf the expandable tubule- fmrnbm. 

7. (Original) The apparatus of daim 1 , wherein the vibratory de>rice is positioned within an 
expanded portion of the expandable tubular member. 

8. (Original) The apparatus of dalm 1, wherein the vibratory device Is positioned within the 
expansion device. 

e. (Original) The apparatus of dalm 1, wherein the vibratory device comprises a plurality 
of vibratory devices. 

1 0. (OriginaO The apparatus of claim 9, wherein at least one of the vibratory devices is 
positioned within a non-expanded portion of the expandable tubular member. 

1 1 . (Original) The apparatus of dalm 10, wherein at least another one of the vibratory 
devices is positioned witMn an expanded portion of the expandable tubular member. 

12. (Origlrral) Theapparaiusof dalm 10, wherein at least another one of the vibratory 
devtoes Is positioned wltttin the expansion device. 
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13. (OrlglnaO Ihe apparatus of dafm 1 1 . wherein at least another orie of the vlbrabjiy 
devices Is posWoned within the expansion device. 

14. (Original) The apparatus of dalm 9, wherein at least wis of the vibratory devices is 
positioned within an expanded portion of the expandat>le tubular member. 

1 5. (Original) TTie apparatus of dalm 14, wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

16. (Original) The apparatus of daim 9» wherafri at least another one of the vibratory 
devices is positioned within the expansion device. 

1 5. (Original) The apparatus of dalm 1 , wherein fhe vibratory device comprises: 

a fluid powered vibratory device. 

1 6. (Original) The apparatus of daim 1 , wherein the vibratory energy comprises: 

vibratory eriergy In one or mora planes. 

17. (Original) The apparatus of cbim 16, wherein the vibratory energy comprises: 

vibratory energy having a frequent dbtribution having one or mora center 
frequencies. 

1 B. (Original) The apparatus of daim 17, wherein fhe vibratory energy comprises: 
vibratory energy feiving a frequency d^utlon having a plurality of center 
ftiequemaes. 

19. (Original) The apparatus of daim 16, wherein the vibratory energy comprises: 
vibratory energy in a plurality of planes. 

^. (Original) The apparatus of daim 19, wher^n the vBHatory energy comprises: 
vibraloiy energy having a frequency distribution having cme or more center 
frequendes. 
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21 . (Original) The apparatus of dalm 20, wherein the vibratory energy ccmiprlses: 

vibratory energy liaving a frequency distribution havftig a pturaii^ of center 
firequendes. 

22. (OriginaO Tlie apparatus of dalm 1 , wherein the vftrotory energy comprises: 

vibratory energy having a frequency dtetribution having one or more center 
firequendes. 

23. (Original) The apparatus of dalm 22. wherein the vibratory energy comprises: 

vibratory energy liaving a frequency distributhai itaving a pluraltty of oerrter 
firequendes* 

24. (Original) Tt» apparatie of cWm 1,wherrfn the rnagnitude of the vibratory ene^ 

variatte. 

25. (Original) The apparatus of dalm 1, wtfierein the magnitude of the vibratory energy is 

constant 

26. (Original) The apparatus of daim 1 . wherdn the plane of the vibratory energy is 

variable. 

27. (Original) The apparatus ofdalml, wherein the pbneofthe vibratory energy b 

constant 

28. (Original) The apparatus ofd^ml, wherein the expandable tubular member oompri^ 

a welbore casing. 

29. (Original) The apparatus of dalm 1, wherein the expandable tubular member comprfees 

a pipeline. 

30. (Original) The apparatus of daim 1 . wherein the ^ndabie tubular member comprises 

a stnidural support 

31. (Original) A method of radially expanding and pM<»"y<'®^ 

tidMjIar member, comprising: 



AIMENDED SHEET (ARTICLE 19) 



wo 2004/053434 



PCT/US2003/038550 



radially expanding and plasUcaUy defbming the expandable tubular member 

using an ^cpansion devioe; aipd 
NecHng vibratoiy energy Into at least one of the expandable tifcular member 

and the expansion device, j 

i 

32. (Ordinal) The method of dalm 31, furth^ comprising: 

disptecing the expandon device In an anal dinedbn relath/e to ^e expandable 
tubular member during the radial e)q3iui5lon and plastic defbmiation. 

33. (Original) The method of dalm 32, further cx}mprislng: 

fixing the position of the expandable tubular member rddGve to the expansion device 
during the axial displacement of the expansion device relative to tt)a 
expandable tubular mmi>er. 

34. (Original) The method of cam 31 , furttier comprising: 

nutating the expansion device during the radial expansion and plastic defbmiation of 
the expandable tubular member. 



35. (Original) The method of claim 31 , wherein the vibratory eriergy k injected from a 
location within a non-expanded portion of the expandable tubular member. 

36. {Original) The me8)od of dann 31 , wherdn the vibratory ^lergy Is injected finom a 
kx»tim within an expanded portion of the e^q^and^ie tubular member. 

37. (OriglnaO The method ofdaim 31. wherein the vibratory energy is Injected fro^ 
location wttNn tiie expand device. 

38. (Original) The method of dalm 31 , wherein tiie yibralory energy is bi)ected from a 
plurality of locations. 

39. (Original) TTie method of dalm 38, virtierein at lesast some portion of the vibratory energy 
is injected from a location wittiin a non-expanded poi|Hon of tiie expandable tubular member. 
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40. (Original) The mefliod of dahn 39, wherein at least another portion of the vibrertory 
energy is injected from a location wiffiin an expanded portfon of the esgiandabje tubular 
member. 

41. (Original) The method of daim 39, wherein at least another portion of the >A»fatory 
energy H Injected from a location within the wpansion device. 

4Z (Original) The method of dalm 40, wherdn at least another portion of the vibratory 
eneiisy Is injected from a location within the expansion device. 

43. (OriglnaO The method of claim 38, wherein at least some porBon of the vibratory enefigy 
Is fr^cted from a locaOon within an expanded portion of the ^(pandablB tubular mendTer. 

44. (Original) The method of dalm 43, wherein at least another portion of 0ie vibratory 
energy Is ihleded flrom a location vrithin the expansion device. 

45. (Original) The method of dalm 38, wherein at least a portion of the vibratory energy Is 
injected from a location within the expansion device. 

46. (Original) The method of datm 31 . wherein iniecting vibratory enersr into at least one of 

the expandable tubular member and the expansbn device comprises: 
injecting fluldio materials into the expandable tubidar member. 

47. (Ordinal) The nradhod of dalm 31, wherein the vbratory energy ccmprises: 

vibratory energy In one or more planes. 

48. (Original) The method of dalm 47, wherein the vibratory energy comprises: 

vibratory energy i^ng a frequency distribution having one or more center 
firequendes. 

49. (Origlnal) The niethod of daim 48, wherein the vibratory energy comprt^ 

vtbratory energy having a frequency distribuifon having a pluralify of center 
ft^uendes. 
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50. (Original) The method of dabn 47, wherein the vibiatofy eneigy comprises: 

vibratory energy In a pturaPr^ of planes. 

51 . (Original) The method of dalm 60, wherein the vibratory energy comprises: 

vbratory energy having a frequency distribution having one or mors center 
frequencies. 

52. (Original) The method of dalm 51, wherein the vibratory energy comprises; 

vB)ratory energy having a frequency di$tnl)ution having a pluraitty of center 
frequendes. 

53. (Original) The method of ddm 31, wherein the vibratory energy comprises: 

vibratoiy energy having a frequency distribution having one or more center 
frequencies. 

54. (Ordinal) The method of dalm 53^ wherein the vibratory energy comprises: 

vibratory energy having a frequent distribution havtr^ a plurality of obiter 
frequendes. 

55. (Original) The method ofdalmStwheiBin the magnitude of the vibratory en^ 

variable. 

56. (Origina!) The rnethodofd^ 31, wherein the rnagnllude of the vibratory energy Is 

constenL 

57. (Original) The method of claim 31 , wherein Ihe plane of the vibratory energy is variable. 

58. (Original) The method of daim 31 , whei^n the plane of the vibratory energy is constant 

59. (Ordinal) The meOiod of dabn 31 , wherein the dependable tubidar member comprises 

a wellxtfe casing. 

60. (Original) The method of dakn 31, wherein the expandable tubular merriber comprises 

a (rfpetne. 
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61 . (Original) The method of dalm 31 . wherein the expandable fibular member comprises 

a stmctural support 

62. (Originsd) The apparatus of daim 1, wherein the vibratory devtee coupled to the 
expan^n device generate vibratory energy to c^ltate the expandable tubular member and 
the e)cpan$lon device. 

63. (Original) The method of ^m 31 , further comprising: 

Injecting vibratory erwgy into the expandable tubular member and the expansion device. 

64. (Original) A system for radially expanding and pbstically delbmnlng an expandable 

tubular member, comprfdng: 

means for radially expanding and plastically defomfring the ^xpantSMa 

tubular member usir^ an expansic^ device; and 
mearis lor Injectbig vibratory energy into at least one of the expandable 
tubular member and the expansion device. 

65. (Origlnal) The system of dalm 64, further comprising: 

means for dtepladng the expansion device In an axial direction relative to the 
expandable tubular member during the radial expansion and ptesHc 
deformation. 

66. (Original) The system of claim 65, further comprising: 

means for fbdng the position of the expandable tubular member relative to the means 
for displaclr^ the expansion device during the axial displacement of the 
expansion device reldtive to the expandable tubular member. 

67. (Origlnal) The system of dalm 64, further comprising: 

means Ibr nrtafing fiie expanston device during the radial expansion and plastic 
defomiation erf the expandable tubuto* member. 

68. (Qriginal) The system of daim 64, wherdn the vibratory energy is kfededfhm 
location within a non^anded porGon of the expandable tubular member. 
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69. (Original) The s^m of claim 64, wherein the vibratory energy is Injected frum a 
location witlun an expanded portion of the expandable tubular memb^. 

70. (Original) The system of dalm 64, wherein the vibratory energy is Injected for a location 
within the expansion device. 

71 . (Orlglna!) The system of claim 64. wherein the vibratory energy Is Injected ftm a 
plurelity of locations. 

72. ((Mginal) The system of 71. whereh at least some portion crfthe vibratory energy 
is injected from e location within a non-expanded portion of the expandal>le tubular member. 

73. (OriglnaO Ihe system of daim 72, wherein at least another portion of the vibratory 
energy Is injected from a location within an expanded portion cf the expandable tubular 
member. 

74. (Original) The system of dalm 72, wherein at least another portion of the vibratory 
energy is injected from a location wifliin the expansion devioe. 

75. (Ordinal) The system of daim 73, wherein at least another portion of ttie vibratory 
energy is fr^eded from a locaOon within the expansion device. 

76. (Original) The system of daim 71 , wherein at least some portion of the vibratory energy 
is injected from a location wittiin an expanded portion of the expandable tubular member. 

77. (Original) The system of daim 76, vi^reln at least another portion of the vibratory 
enert^ is injected fiDm a location wKhIn the expansion d&Ace. 

78. (Origtial) The system of dalm 71, wherein at least a portion of the vibratory energy is 
ir^eded from a location v\4thln the expansion device. 

79. (Original) The system of dalm 64, wherein Ir^ding vibratory energy Into at least one of 

the expandable tubular member and the expansion device comprises: 
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injecting fluidlc materials into tiie e)q}andabte tubular member. 

80. (Original) The system of daim 64. wherein the vibratory energy comprises: 

vibratDry energy In one or more planes. 

81 . (Ofigir^I) The system of dalm 80, wherein the vibratory energy comprises: 

vibratory energy iiavlng a fir^uency distribution having one or more center 
frequencies. 

82. (Original) The system of claim 81 . wherein the vibratory energy comprises: 

vlbratDiy energy having a frequency distribution havbrtg a plurality of center 
frequencies. 

83. (Original) The system of olalm 80, wherein the Vibratory energy comprises: 

vibratory energy in a pluraFrty of planes. 

84. (Original) The system of dalm 83, wherein the vibratory energy comprise: 

vibrate energy having a frequency distribution havir^ one or more center 
frequencies. 

65. (Original) The system cf dalm 84, wherein the vbratory energy comprtees: 
vibratory ene^ tavlng a frequency distribution having a plurality of center 
f^uendes. 

86. (Ordinal) The system €f dalm 64, whersin the vibratory energy oonrp^ 

vibratory energy having a frequency distaibution having one or more center 
ftequendffi. 

87. (Original) The s^tem of dalm 86, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequencies. 

88. (Original) The system of dalm 64. wher^ the niagnttude of the vibratory 

variable. 
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89. (Original) The Bystem of dalm 64, wherein the magnitude of the vibratory energy is 

constant 

90. (Original) The system of dalm 64, wterotn the plane of the vibratory energy Is variable. 

91 . (Original) The system of claim 64, virtierein the plane of the vibratory energy is constant. 

92. (Original) The system of daim 64, wherein the 63q)ancidbte tubular member oomprises a 

weibore casing. 

93. (Original) The system of cbim 64, wherein the esxpandable tubular member comfMises a 

(ripeEhe. 

94. (Original) The system of dalm 64, wherein the expandable fajbuiar member oomprises a 

structural support 

96. (Original) The system of daim 64, furfiier coaf}rteing: 

means for injeding vibratory energy into the expandable tajbular member and the expanston 
device. 

96. (Original) The apparatus of clabti 19, wherein one of the planes is radial; and wheroffi 

another one of tie planes is longHudlnal. 

97. (Original) The m^d of dalm 50, wherein one of the planes Is radial; and wf^retn 

another one of the planes is longitudinal. 

98. (Original) The system of daim 83, wherein one of the planes is longitudinal; and 

wherein another one of the planes Is radlai. 

99. (Original) The apparati» of dalm 1, Airther comprising: 

a vibratory device coupled to the expanston device for generating vibratory 
energy to impart rotation b the expansion device. 
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100. (Original) The meftiod of dalm 31, fUrBier comprising: 

injecting vibratory energy Into the expansion device to impart rotation to the 
expansion devtee. 

101. (Ordinal) The system of dalm 64, further comprising: 

means for injecting vibratory energy Into the expanston device to impart 
rotation to the expansion device. 

102. (Original) A system for radially expanding and plastically defonning an expandable 

tubular member, comprising: 

means tor radially expanding and piasticdtly defbrmffig the expandable tubular 
member; and 

nneans for reducing the required radieri expansion forces during the radial expansion 
and plastic deformafion of the expandable tubular member. 

1 03. (Original) The apparatus of claim 1 , wherdn the vibratoiy device is adapted to impact 

the expandable tubular member. 

104. (Original) The m^od of dalm 31, wherein Injecting vibratory energy Into at least ot^ of 
the expandable tubular member and the expansion device, comprises: 

Impacting the expandable tubular member. 

1 05. (Origbial) The system of daim 64, wherein means for ir^ecHng vibratory energy into at 
least one of the expandable tubular nrtember and ftie expansion device, comprises: 

nneans for impadfhg the es^dable tubutar merriber, 

106. (Original) The apparatus of daim 1. wherein the vibratory device Is adapted to impact 

the expansion device. 

107. (Original) Tlie mdhod of daim 31, wherein injecting vibratory energy Into at least one of 
the expandable tubular member and the ^ansfon device, comprises; 

inrq)acllng the expansion device. 
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108. (Original) The system of daim 64. whetBin means for Ir^ecting vibratory energy Into at 
least one of the expandable tubular member and the expan^n device, comprises: 

means fbr irr^cflng the expand device. 

109. (Original) The ntethod of daim 31, further comprising: 

inserting the expansion device and the expandable tubular member into a 

preexiBting structuTB; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the mansion device during the insertion. 

110. (Original) The method of daim 31, furtha* comprising: 

ramoving the expansion device and the expandable tubul»- member fixim a 

preexisihg structure: and 
InJecUng vibratory energy Into at least one of the expancbUe tubular member 

and the expansion (tovice during the removal. 



111. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular mBmt)er, comprising: 

an expansion device movable In the expandable tubular memb^ for radially 
expanding and plastically defomwig the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
en&gjf to agitate at least one of the expandable tobular member and 
the expandon device; 

wherein the expansion device comprises one or moe external an^uate 
spherical surfiaces. 



1 1 2. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular memt)er. comprising; 

an ^cpension device movable in the expandable tubular member for radially 
e^cpanding and plasticatly defbrnnng the expandable tubular member, 
and 
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a vibraiory device coupled to the expansion de^rioe for generating vibratery 
energy to agitate at least one of the expandable tubular member and 
the expansion de^oe; 

wherein the expansion devioe comprises one or more extemal arcuate 
ellqpficsl sifffaces. 



1 13. (New) An apparatus for radially expanding and plasflcaDy defonning an expandable 
tubular member, comprising: 

an expansion (fevioe mov^ in the expandable tubular member for radially 
expanding and plasfically deforniing the expandable tubular member; 
and 

a vibratory device coupled to the expandondadce for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion ctevlce; 

wherein the expansion device comprises one or more extemal arcuate 
hypertxdc surfaces. 



1 14. (New) An apparati^ for radially expanding and plasticaily deforming an expandable 
tubular member, comprising: 

an expansion device movable In the dependable tubular memberlbr radially 
expanding and plastically defbrrrdng the expandable tubular nmnber, 
and 

a vibratCNy device coupled to the expansion devioe for generating vibratory 
energy to agitate at le»t one of the expandable tubular merrter and 
the expandon devioe; 

wherein the expanston devtee comprises one or more extemal arcuate 
sifffeces that are (iaoefed. 



1 1 5. (t4ew) A method of rediaDy expanding and piasticaBy deforming an expandable 
tibabr member, comprising: 

radial^ expanding and plastlcBliy defomnlng the e)^nddble tubular member 

using an expansion device; and 
ir^eding vibratory energy Into at least one of the expandable tubular member 
and the expansion device; 
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wherein the expansion device comprises one or more external arcuate 
spherical surfaces. 

116. (New) A method of radi^ expanding and plasticany defbnning an expandable 

tubular nrtember, comprising: 

radially expandhg and plastically deforming ttie expandable tubular member 

using an expansion device; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or mora external dn::uate 

eRIptlcal surfaces. 

117. (New) A method of radially depending and plasticany deforming an expandable 

tubular member, comprising: 

radially expandit^ and plastically deforming the expaidable tubular member 

using an expar^lon device; and 
Injecting vibrat«y energy into at least one of the expandable tubular mennber 

and the expansion device; 
wherein the expansion device comprises one or more exbemal arcuate 

hyperbole siffteoes. 

. 1 1 a (New) A method of radtelly expanding cmd plastically deforming an expandable 
tubular member; compri^'ng: 

radlaDy expanding and plasticatty defonning the expandable tubular member 

using an expansion device; and 
In] wtlr^ vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the expan^on de^rfoe comprises one or more external artuate 
surfiaces that are faceted. 

119. (New) An apparatus far racfially expanding and plastically deformirq an expandable 
tutsular memberi oomprisfngz 
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an expansion devtoe movable in the expandabfe tubular member for racOaliy 
expanding and plastically defbm^ theeKpandaUe tubular member; 
and 

a vibFatiory device coupled to the expansion device for generating >^ratDry 
energy to agitate at least one of tfie expandable tubular member and 
the expanston device; 

wherein the expansion device comprised a rotaty expansion device. 



120* (New) A method of radially expanding and plasticaliy defbmring an expandable 
tulMJiar memt)er» compriBing: 

radially expanding and [rfastically deforming the expandable tubular member 
by rotating an expansion device within the expamlable tubular 
nnembw and 

injecting vibratory energy into at least one of the expandable tubular member 
and the expan^on devtee. 

121 . (New) An apparatus for radially expanding and plastically deforming en expandable 
tubular member, oxnprtsing: 

an expansion device movable In the expandable tubular member for radhally 
expanding and plastically deforming ttie expandable tubular member, 
and 

a vibratory device coupled to ttie expanston device for generatlr^ vibratory 
energy to agitate at least one of the expandable tubular member and 
the e)q[Kaislon device; 

vrtierein the vibrate^ device Is positioned within an expanded portion of the 
expandable tubular member. 



12Z (New) A method of radially expanding and piasecaDy defomdng an expandable 
tubular member, comprising; 

radially expanding and plasticaliy defcxming the expandable tobular member 
by using an expanston device within the expandable tubidar member, 
and 
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Necting vibratory energy into at least one of the expandable tubular men^r 
and the expansion device firom a locatton within the radially expanded 
and plastically defonmed portion of the expandable titular member. 

123. (New) An apparatus for radially expanding and plasficaDy deforming an expandable 

tubular member, c .uprising: 

an expansion device movable In the expandable tubular member for nadlally 
expanding and plastically defomiing the expandable tubular member; 
and 

a Oratory device coupled to the expansion device tor gen^ting vibratoiy 
enengy to ^rtate at least one of the expandable fid)uiar meml)er and 
the expansion device; 

wherein the vibratory device is positioned wtthh the e^iansion device. 

124. (New) A method of radially expandhg and plasticaily dafomrring an expandable 

tubular member, comprising: 

radially expandaig and plastically deforming the exp»Klable tubular member 
by using an expansion device within the expandable tubular member; 
and 

InjecUi^ vibratory energy into at least one of the expandable tubular member 
and the expansion device ttom a location wMiin the expansion device. 

125. (New) . An apparatus for radiaDy expanding and plasScaily defonrnng an expandable 

tubular member, comprising: 

an e)^n$ion de>doe movable In tiie expandable tubular member for radially 
expanding and plasticaily defbnnlng the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tidbular member and 
the expanKon device; 

wherein the vbrato^ device corriprises a plurality of vibratory devices. 

126. (New) A method of radially expanding and plasticaBy deComiing an expandable 

tubular member, comprising: 
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radially axpartding and plastically deforming the eocpandable titular member 
by using an expantion device within the expandable tubulsnr member, 
and 

InfecHng vibratory energy Into at least one of the expandable tubular member 
and the e)(pansion device from a plunafity of diBcreta spaced apart 
locations. 

127. (New) An apparatus for radially expanding and plastically d^ontibig an e97}andable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
e)qianding and plaBticaiiy deforming the expandable tubular member, 
and 

a vibratory tieyice coupled to the expansion device for generating vibratory 
energy to agitate at least one of the ^cpandable tubular nnember and 
the expansion device; 

wharain the vibrabry energy comprises vibretDty energy having a finequency* 
dtotrlbutlon having a plmallty of center frequencies. 

128. (New) A method of radially expanding and plastically defonning an expandable 

tubular rr^mber, comprteing: 

radially expanding and ptast'cally deforming the expandable tubular menim 
by usir^ an expansion device ^thln the e)9)andabie tubular member; 
and 

irjecUng vibratory energy Into at least one of the expandable tubular member 

and ttie ^qpansion device; 
wherein the vibrah^ energy comfHtses vibratory energy having a frequency 

distrlbulhm having a phirallly of center frequencies. 

129. (New) An cq:>paratu$ for rad^ly expanding and piasficaily d^orrrring an expandable 

tubular n»mb^, comf^sing: 

an expansion device movable In the expandable tubular member for radially 
expanding and plasticaBy deforming the expandable tubular member, 
and 
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a Vibratory device coupled to the expansion device for generating vibratory 

energy to agtlate at least one rffte expandable tubular member and 

Vne expansion device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distributton having a piuralf^ of center frequencies; and 
wherein the vibratory energy oomprtses vibratory energy in a piumlity of 

planes. 

1 30. (New) A nriethod of radially expanding and plastically defonning an expandable 

tubular member, comprising: 

radially expanding and plastically defonnlng ^e expandable tobular member 
by using an expansion device within the expandable tubular memben 
and 

iniecting vflaratory energy into at least one of the expandable tobular member 

and the expansion device; 
wherein the vibratory energy comprises vit>ratory energy having a ftequency 

distribution having a plurality of center frequencies; and 
wherein the vibratory energy comprises vibratory energy in a plurality of 

planes. 

131 . (New) An apparatus for racfiaDy expandhg and plastically detbnning an expandable 

tobular member, comprising: 

an expansion device movable in toe expandable tobiriar member fbr radially 
expanding and ptostically deforming the exparKiable tobula- memben 
and 

a vibratory device coupled to the expansion device for genenating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expar^Ion device; 

Wherein the plane of the vbratory energy is variable. 

132. (New) A m^hod of ladiaily expanding and plastically defomilng an expandabte 

tubular member, conrv>rislng: 
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radially expancfing and pbsUcally delbnmtng the e)q;>andable tubUlar member 
by using an expansion devioe within the expandable tubular member; 
and 

injectins vibratDfy energy into at least one of the expandable tubiiar member 

and the expansion device; 
wherein the plane of the vibratory energy Is variable. 

1 33. (New) An apparatiB for radiaily expanding and plasfically deforming an expandable 

tubular member, comprising: 

an expansion devioe movable in the ^andable tubular member for radially 
expanding and plastically defomnlng iha expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitata at least one of the expandabb tubular member and 
the expansion device; 

wherein the >^bratory energy has a center frequency of about 40 Hz. 

134. (New) A m^hod of radtaBy expsviding and plastically defomiing an expandable 

tubular member, comprising: 

radially expanding and piasticaily defonming the expandable tubular member 
by wing an expan^on device within the expandable tidndar mmiben 
and 

injecting vbrsdory energy hto at least one of the expandable tubular m^nber 

and the expanston device; 
wherein the vibratory energy has a center frequency of about 40 Hz. 

135. (New) A system for radially expanding and plastically deforming an expandable 

tubular m^ber, comprising: 

means tor radial^ expanding and piasticaily defomfdng the expandable 

tubular member using an expansion device; 
means for Ir^ecting vibratory energy into at least one of the expandable 

tubular member and the expansion device; and 
means for rotating the expansion devioe during the radial expansion and 

plastic defonmatlon of the expandable tubular membar. 
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136. {He^ A system for radially e}9>^ding and plasiicaliy deforming an expandable 

tubidar member, comprising: 

means for radially expanding and pla&ticaily def omilr^ the expandable 

tubular member using an expansion device; and 
moans for injecting vibratory energy Into at least one of the expandable 

tubular member and the expansion device from a location within the 

radially expanded and piasUcaay defomied portion of the expandable 

tubular member. 

137. (New) A eystemfor radiaOy expanding and plastically defomring an expandable 

tubular member, comprising: 

n^ans for radially expanding and plastically deforming the expandable 

tubular member using an expansion deivica; and 
means for Injecting vibratory energy Into at least one of the exparKlable 

tubular member and the expansion device from a locatim within the 

expansion device, 

138. (New) An appsvatus for ladiaDy e9q^ding and plastically defomitng an e)Q>andaUe 

tubular member, comprising; 

an expansion device movable In the expandabia tubular menrtber for radially 
expanding and plastically defonDlng the ^q>anddble tubular member; 
and 

a vlbrafory device coupled to the expansion device for Imparting rotation to 
the expansion device. 



139. (New) A method of radially expanding and plasfoaliy defomvng an expandable 
tubular member, comprbing: 

radiaDy expandir^ and plasttcaliy dsfomdng the expandable tubular member 

using an expansion device; and 
intecting vibratory energy into expanston device to Impart rotation to the 
expansion device. 
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140. (New) A method of radially expanding and plasUcally defomiing an expandable 

tubular member, comprising: 

radially expanding and plastically defonning the expendable tubular member using 

an expan&ion device; and 
increasing the plasticity and formaUllty of the expandable tubular befote the radial 

expansion and plastic deformation of the expandable tubular member. 

141 . (New) A system for radially expanding and pbsticaiiy defomiing an expandable 

tubular member, comprising: 

means for radially expanding and plasfically defomiing the expandable tubular 

member udng an expansion device; and 
means Ibr increasbig the plasticity and fbmnabBlty of the expandable tubular before 

Oie racfld expansion and plastic defonmation of the expandable tubular 

member. 

14Z (New) A method of radially expanding and plaslically defbrmlng an expandable 
tubular member, comprising: 

radially expanding and plastteally deforming the expandable tubular member using 

an expaision device; and 
Increasing the plasticity and fonmabliity of the expandable tubular during the radial 

ed(pansion and plastic d^nnatlon of the expandable tubular member. 

143. (Neiw) A system for radially expanding and plastically defbrmlng an expandabte 
tubular member, comprising: 

means for radially expanding and plastically defomiing the expandable tubular 

member using en expansion device; and 
means for increasing the plastialy and fonmabliity of the expandable tubular during 

the radid expansion and plastic deformation of the expandable tubular 

member. 



144. (New) A method of radially expanding and plastically defbrmlng an expandable 
tubular member, comprising: 

radially expanding and plasfical^ deforming the expandable tubular member using 
an expansion device; 
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injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member, wherein the Injected vibratory energy is provided 
In an initial plane^ has an InttiBl center fhsquency, and has an InMal amplitude; 
and 

during the radial e)(pansion and plastic defomiaiion of the expandable tubular 

memben 

a) incrementing at least we of the plane, center fngquen^, and amplitude for 

the Injected vibratory energy; 

b) monitoring the amowit of energy requfred to continue the radial expansion 

and plastic dsfbnnation of the expandable tubular memben and 

c) repeating steps a) and b) until the completion of the radial expansion and 

plastic defbmiatibn of the expandable tubular member. 

145. (New) A system for radially expanding and plastically defwmlng an expandable 
tubular member, compri^ng: 

means for radblty expanding and plastically defonning the expandable tubular 

member using an expansion device; 
means for irijectlng vibratory energy Into one or more of the expansion device and 

the expandable tubular member, wherein the Injected vibratory energy is 

provided in an Mtial plane, has an Irritial center frequency, and has an Inltiai 

amplitude; and 

means for during the radial expan^on and plastic defomiatton of the expandable 
tubular memben 

a) mems for incrementti^ at least one of the plane, centerfrequency, and 

amplitude tor the Injected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radial 

expansion and plastic defonnatim of the expandable tubular memben 
and 

c) n»ans tor repeating steps a) and b) untB the completion of the radial 

expanaon and plastic defonnation of the expandable tubular member. 

146. (Tlew) A method of radially expanding and plastically defomnlng an e)4>andable 
tubular member, comprising: 
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radially expanding and pteetically deforming the axpandable tubular meniber using 

an expansion device; 
ir^eding vibratDry energy into one or more of the expansion device and the 

expandabb tubular member, wherein the Ini^ted vibratory energy is provided 

In an Initial plane, has an InRial oenterfrequency» and has an Initial amplitude; 

and 

during the radial expansion and plastic dehNination of flie ^andable tubidar 
member 

a) incr^nenting two or mors of the plane, center frequency^ and amplitude for 

the hjected vibratory energy; 

b) mor^ring the amount of energy required to continue the radial e^qpansion 

and plestic defonnalion of the expandable tubular member; and 

c) repealing steps a) and b) until the completion of the radial ^epanston and 

plasOc defbnnatiOT of the expandable tubular member. 

147. (New) A system for FBdially expanding and pbsticafly delbmiing an expandable 
tubular marrber, comprising: 

means for radialty expanding and plastically defonning the expandable tubular 

member using an expansion device; 
means for injecting vB>ratory energy into one or mora of the expansion device and 
the expandable tiAwiar member, wherein the Inlecled vibratory energy is 
provided In an hitbi plane, has an initial center ttequency, and has an Initial 
amplitude; flvtd 

means fbr durvtg the radial expansion and plastic defonnation of the expandable 
tubular immber: 

a) means for Incrementing two or more of the plane, center frequency, and 

emplitude for the irgected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radfai 

expansion and plastic deformatfon of the expandable tubular member; 
and 

c) means for repeal steps a) and b) untO the oompleflon of the radial 

expansion and plastic defonnatlon of 0ie expendable tubidar member. 
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